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ABSTRACT 

PURPOSE: To provide an optical member and a projection optical system for 
photolithography which can realize fine and clear exposure/transf er 
pattern. 

CONSTITUTION: A KrF excimer laser step projection lens is made of quartz 
glass which satisfies the following specifications: the uniformity of a 
lens member . delta . n<=2X10 (sup -6), a birefringence <=2mm/cm and 
birefringent and polarization characteristics are center-symmetrical. The 
10mm internal transmissivity of the quartz glass for this purpose is larger 
than 99.9% at 365mm, 248mm and 193mm. After 10 (sup 6) pulses are applied to 
the KrF excimer laser with 400mJ/ cm(sup 2) .pulse, the lOrran internal 
transmissivity is larger than 99.9% at 248mm. Further, after 10 (sup 6) 
pulses are applied to the KrF excimer laser with lOOmJ/ cm (sup 2) .pulse, 
the 10mm internal transmissivity is larger than 99.9%. 
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(Page 2, le£t column, lines I-^S) 

E SCOPE OF PATEMX CliAIMSJ 

[Claim 11 Ati optical meiber 'for photolithography 

• ii 

to be used in a paxticnlasr waivelength xegion not 

I' 

greater than AOOam, chajcaotef ized in that a 

I « 

distribution e£ bicefxingence amount Has central 



I 

[Claim 2] An optical member jf ox photo lithography 

,! 

1 

to be u$ed in a particular wavelength region not 

gxeater than ^OOmti^ character issed in that the fast 

< 

a -q d-ite-ootioxi izx B.a xndeac ttlX±psoid Iasla a cemtjraX 

[Claim 31 An optical member according to Claim 1 
or 2 f wlierein an absolute value o± the 
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jjiagtef xxng'euoe aaaoian't. x» not- gt^ater tl^aa 2EUa/cai, 
[Claim 4] An optical mewber accorciiiig to Claim 1 
ox* Zf wherein lOjam in-bejczLal -transaii't'tance at 365iim, 

« 

24Bnm, aix<i 193xim is over 99.9%. 

[Claim 5] An optxeal mexnl>er according fco claiia 1 
ox- 2 , vKsarein , after irradia-tiou witTi KrF exaiznet 
laLser vitlk lOCinJ/cm and by 10 pulses, lOmm 
interzLB-l transmittance at 248iim ia dver 99.9%. 
[ClaiTu 6] An optical membdz: according to Claim 1 
or 2 , vherein , after irradiation with ArF excimas 

2 € 
laser with lOOmJ/cm and by 10 pulses , lOzam 

±zit;emal *bsa.zisnixttance a.t; 193ni& is over 99,9%, 
C Claim 7] Axi optical member according- to Claim 1 
or 2, wh^roin the optical meznber coinprisfis a. 
quartss g^laes having a hydrogen density SaclO /cm 
and having a higher hydrogen density at a central 
portion than ai: a pacipheral pofhion. 
[Cla.im 8] A px-ojeetion op-tieal system for 
photolithography, having a combination o£ a large 
number of optiical membex's and for use in a 
parti c-ala.r wavelength region ncc greater than 
400nm^ chaxacterized in that distributions of 
hiref rixigence amoiants of the respective optical 
metnOiaer'? nx^ so coml^xxied -to a^t^j-ast, a.n alssolute 
value of hiz:ef xingence amount at axv imaging 
posit:ion of the projection optical system ^ to be 
not greater than 2nm/om, 
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tClaim 9] A 



ie^i.on op-bicaJ- system for 



25 



op-ti-eal meiiitoers and for ixse in a 



wav^leng^ regxon not grej 



ter than 



5 cliaraci^eriaed ±^ that fast axis directions 

in index ellipaoids of the respective optical. 
menLbess are so crombined to adjust the fast axis 
direction in the index ellipsoid of the projection 
optical systeat, to be centrally syxnmetric with 



10 respect to the optical aa£is . 

[Claim 10] A projection optical 



d£ a l^i 



ninnbef of optical menLb' 



and for use in a 



pMticular wavelength region not greater than 
15 400nm, characterized in that distributions of 

birefringence amounts of the respective optical 



11 as fast aacis directions i 



ellipsoids of thetn are so combined to adjust an 
absolute value of birefringence amount at an 

I 

20 imaging position of the projection optical system 
tea tie not greater than 2nm/cm, and also the fast 



aacis direction in the index ellipsoid of the 
projection optical system, to be centrally 
trie with respect to the optical aafcis , 



<Pa.ge 5, right column, lines 42-5D) 
[0039] 



[BSlbodiAen-t 21 Kr? exclmer Xaser stepper 
projection lexis was manuf actwared. by use of qiiartz 
g-X&ss saL^lsfyxa^* t:ti6 speclfxaatixons "bliat lens 

^Zxara/om and. Uia'b iaxrefrxsigenee and. pol^f xKAHd.on 

j:idldi.i;i.onaXX7> Xezxs meiiil>ez:s to be "ased. were 
conba-zifitd, and ad3u.st:ed, dixzrxng* tilie XaiLS meinbes 
ass«eiiibX3.n9 « t;o assure IiKaI: -the bi.x-e£x:i,zig-eiace 
axaonxi-b a.*b i;lie xmagxag- plane beca&e asLallesi: . The 

* 

ob-talcted xesolut^xon (li/S) was 0.25pm zela'tive to 
t^e desxgs resolu-t±on (L/S) 0.251191. 
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[0 0 0 4] $lQ3Cii^i^^^— >&i:igiff3^eDi5S&*^:^S-< 

n) C355iuiO Se»«CKTF (24Snm5 
rF (JSanm) X^^-v-^l^— if -tiS&Sfl:3&*'5g»i) S 
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